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INTRODUCTION
The literature reports an asymmetric relationship between performance and net fund flows. The relationship is positive for outperformance and net fund flows, implying that investors chase winners (Sapp and Tiwari, 2004) . In contrast, values in the far left tail of the performance distribution have little impact on net fund flows (Ippolito, 1992; Sirri and Tufano, 1998) . In other words, investor demand for additional mutual fund investments is inelastic to performance below a certain minimum threshold. Lynch and Musto (2003) explain this phenomenon by investor perceptions that bad and very bad returns signal a potential change in strategy, hence the magnitude of their difference has little predictive power.
Each of the last two decades has experienced an economic recession that has impacted fund performance and possibly the relation between net fund flows and performance conditioned on the state of the economy. Given that the literature has not sufficiently addressed the nature of this relationship to date, the primary purpose of this paper is to examine the relationship between recessionary period fund performance and subsequent non-recessionary period net fund flows for U.S. equity mutual funds around the two most recent U.S. economic recessions. This allows us to address two related questions. First, are subsequent non-recessionary period net fund flows to equity funds related to their absolute and/or objective-adjusted 1 (henceforth relative) return performances during recessionary periods? Are funds that are able to outperform peers 3 during economic recessions able to attract more net cash flows during subsequent economic "good times"?
We conjecture that absolute and relative returns are the only variables observed and used by fund investors through updated factsheets made available to them on a monthly or quarterly basis. We focus on these variables because fund investors are much less likely to resort to sophisticated (risk-adjusted) estimation methods for fund performance when making their fund allocation decisions.
We study the relationship between performance and net fund flows (henceforth, the "two variables") over their whole distributions, and over their lower and upper tails separately. The dependence between variables is examined via correlations and the copulas method. The linear correlation measures (parametric and non-parametric) provide a first assessment of the relationship (if any) between the variables. We then relax the normal joint distribution assumption between these two variables and use the nonparametric method to estimate empirical copulas. We also estimate empirical survival copulas to cover the right tails of the distributions of the two variables.
This paper contributes to the literature by examining the behavior of net fund flows and fund performances around two recent economic recessions in the U.S. Previous papers study the relations between current fund flows and future fund performance (Gruber, 1996; Zheng, 1999) , or the reverse relationship by controlling for certain variables such as participation costs (Huang et al., 2007) or management changes (Chevalier and Ellison, 1999) . To our knowledge, the dependence between these two variables has not been studied using the copulas method, especially around "economic 4 recessions", where the ability of funds to weather adverse economic conditions may be rewarded in subsequent non-recessionary periods through increased net fund flows.
Our major findings show significant differences between both covered recessionary periods and between both return and fund flows measures. First, the Early 2000 Recession yields a positive correlation between during-recessionary period absolute returns and post-recessionary period absolute fund flows and a negative linear dependence between objective-adjusted variables, suggesting that higher performance Third, survival copulas show an overall positive dependence on an absolute basis and a negative dependence on an objective-adjusted basis in the right region.
The remainder of the paper is organized as follows. The sample, data and some summary statistics are presented in the next section. The test methodology used herein is described in section three. Section four presents and analyzes the empirical results.
Section five concludes the paper.
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SAMPLE, DATA AND SAMPLE CHARACTERISTICS
The paper examines the relation between absolute and relative net fund flows and return performance for U.S. equity funds with Lipper objective codes around two U.S. the fund around the specific economic recession, and (2) the class of assets invested in by the fund is not equity. To ensure that only equity funds are included in the sample and to avoid any selection errors embedded in the original data source, we only include the funds whose equity holdings exceed 75% of their portfolio holdings.
The monthly fund flows are calculated using monthly TNA (total net assets) and returns data obtained from the CRSP survivor-bias-free U.S. mutual fund database.
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Dates are also subject to verification since some inconsistencies have been detected; e.g., incoherence between inception (call) and attrition (end) dates. Interpolation is used when TNA information is missing but monthly values are reported around the missing month.
The redundancy problem in the sample is eliminated by constructing a size-weighted return of different classes of shares of funds when they are associated with a unique 2 A recession is bound by a peak and a trough in economic activity. According to the NBER dating committee, these turning points are determined using four broad indicators: industrial production, real manufacturing and retail trade sales, real personal income less transfer payments, and payroll employment. than for the Great Recession. Therefore, on an objective-adjusted basis, more return variability is associated with unchanged fund flow volatility but increased higher-order moments.
METHODOLOGY
Correlations between event mean returns and post-event mean fund flows are measured using three metrics. While the Pearson correlation is an effective way to represent comovements between variables if they are linked by linear relationships, it may be severely flawed in the presence of non-linear links. This is the reason why we also examine non-parametric dependence measures, namely Spearman's rho and Kendall tau, which do not depend on the marginal probability distributions (Cherubini et al., 2004) . Furthermore, we aim to test whether the relationship between performance in recessionary periods and net cash flows in the following recovery periods is robust regardless of the method utilized to measure co-movements.
As a further check, we examine the relationship between recessionary period performance and subsequent recovery period net fund flows using copulas. This enables us to tackle the problem of specification of marginal univariate distributions separately from the specification of the comovement and dependence of the variables. For this reason, copulas are also called dependence functions (Deheuvels, 1978) . The use of copula functions enables us to model fat tails and tail dependence separately and to capture non-linear relationships among variables, if any.
We estimate copulas on bootstrapped variables by sampling with replacement over 1000 paths. We begin with the Gaussian copula to determine the characteristics of the relationship between returns and net fund flows. With Gaussian copula, we can preserve the dependence structure typical of a multivariate normal distribution by modifying only the marginal distributions, which can be allowed to display skewness and fat-tail behavior consistent with the observed data.
According to Skalar's theorem, any joint probability distribution can be written in terms of a copula function taking the marginal distributions as arguments and, conversely, any copula function taking univariate probability distributions as arguments yields a joint distribution. Therefore, in order to estimate empirical copulas, we compute the empirical joint distributions (i.e. their joint cumulated frequencies). All estimations 
are based on means of recession-period returns and post-recession-period net fund flows over time periods of equal length.
We determine level curves (1%, 5%, 50% and 75%) corresponding to the joint cumulative distributions. We consider the theoretical Fréchet bounds for level curves by estimating those corresponding to extreme cases of independence and perfect dependence; namely, product, minimum and maximum copulas (Fréchet, 1935 (Fréchet, , 1951 Hoeffding, 1940) . For the 1% level, we superpose the following curves:
(1) Perfect positive dependence or comonotonicity (2) Perfect negative dependence or countermonotonicity (3) Independence (4) Empirical: as translated by the couples (x,y)
We also estimate survival copulas, which are defined as follows:
When computed at (1 -ν, 1 -z), we obtain the probability for two standard uniform variates with copula C that are greater than ν and z respectively:
As defined above, the survival copula represents the joint survival probability of two variables beyond thresholds x and y. The objective is to examine the relationship between recessionary-period performance and post-recessionary period net cash flows in the upper tail. Table 2 
EMPIRICAL RESULTS
Based on
[Please place Table 2 about here]
These results are only suggestive for a number of reasons. First, the correlations are based on the whole distributions, and idiosyncrasies associated with either recession can provide different inferences. Second, the Great Recession was much longer than the Early 2000 recession (18 versus 8 months), which could have affected the perceptions of investors and their sentiments. A behavioural argument to this disparity between these two recessionary periods is that investors regained an appetite for risk by the end of the Great Recession and re-injected cash in the mutual fund industry given the perception that the downturn had ended and financial markets were in recovery. The counterintuitive median relative return results dealing with the relation between performance and net fund flows for the Early 2000 Recession of 0.01%, which is statistically higher than -0.06% for the Great Recession homolog, suggests either a change in investor sentiment or a substantial difference in the tail-dependence between performance and fund flows (see Table 1 ). We now examine the latter conjecture. [Please place Table 3 and Figures 1 & 2 about here] Figure 3 shows the cumulative joint distribution functions of returns and net fund flows, and the level curves for copulas at values of 1%, 5%, 50% and 75% for both recessions. At low probability levels, there are irregularities in the empirical joint 14 distributions, whereas the shape of the level curves is closer to normal distributions at higher levels. For absolute (objective-adjusted) monthly during-recessionary period returns lower than -1% for the Early 2000 Recession, there is a 1% probability that postrecession period monthly fund flows will be lower than $-100.85 million ($-82.18 million). The impact of such negative absolute (objective-adjusted) monthly performance is accompanied by fund flows less than $-218.80 million ($-60.86 million) for the Great Recession.
[Please place Figure 3 about here]
The survival copulas analysis shows that there is 1% probability that postrecessionary period fund flows will be higher than $-130.94 million ($-6.00 million) when absolute (objective-adjusted) monthly during-recessionary period returns are higher Table 4 ).
[Please place Table 4 about here]
Based on the copulas between absolute variables at 1% for the different categories of funds for the Early 2000 Recession, there is a positive dependence between duringrecessionary period returns and post-recessionary period net fund flows for core funds (except those that are large) and value funds (except those that are small). Growth funds do not show a consistent relationship, since the relationship is positive for small and medium funds, not existent for large funds, and negative for not-size-sorted funds. 7 The large and multi-cap funds and the value funds in the two remaining size categories yield independence for the Great Recession. In contrast, the relation is negative for small and medium, growth and core funds. On an absolute basis, only large-growth and core funds and small-value funds exhibit a similar independent relationship around both recessions.
The sign of the relationship changes from positive to negative for small and medium, growth and core funds from the Early 2000 Recession to the Great Recession, and disappears for the other categories of funds.
The relationships between the objective-adjusted variables for the Early 2000
Recession show that small and medium funds yield positive dependence when holdings are in the growth and core category, but do not exhibit dependence when funds are invested in value funds. Not-size-sorted funds yield three types of relationships: negative for growth, positive for core and no relationship for value funds. For the Great Recession, only small-value, multi-cap-value and core funds maintain the same type of relationship as for the Early 2000 Recession. The relationships for small growth and core funds turns from positive to negative, and that for medium growth and core funds turns from positive to no relationship (see Table 4 ).
7 When p-values are not mentioned, we implicitly mean that they are lower than 0.05.
Finally, the survival copulas for the absolute variables for the Early 2000
Recession exhibit a positive dependence except for small-and medium-value funds. The relationships based on the Great Recession are positive except for small-value, mid-core and value, and multi-cap-growth and core funds which exhibit independence. Based on the survival copulas and using objective-adjusted variables for the Early 2000 Recession, all core funds as well as small-growth, large-value and multi-value funds exhibit positive relationships. For the Great Recession, only small-, mid-and large-growth funds keep the same relationships of respectively positive, none and negative. Also, independence is exhibited by all but multi-cap core funds and all but mid-value funds.
CONCLUSION
We study the relationship between performance and net fund flows for U.S. This set of figures shows the cumulative distribution functions of absolute and objective-adjusted monthly returns and fund flows around the Early 2000 Recession (Dot-Com Crisis) and Great Recession (Subprime Crisis) as well as the associated level curves at the 1%, 5%, 50% and 75% levels, for the whole sample of U.S. equity mutual funds. "InRet" refers to within-recessionary period returns and "Post-FF" refers to post-recessionary period fund flows. 
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